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Abstract

Recent advances in the study of hydrothermal gold mineralization are reviewed in this paper, which include
the source, transportation form and precipitation mechanism of gold. Pyrrhotite and magnetite fractionated from
gold-bearing mantle-derived magma will decrease the potential for forming magmatic hydrothermal gold de-
posits. Gold is always transported as complex species, such as AuCl, , AuCl, , Au(HS); , Au(HS)?, HAu
(HS)” and Au, (HS),S? . The complex species of gold will concentrate in vapor when the pressure of the hy-
drothermal system is higher than 200 X 10° Pa. The change of hydrothermal physico-chemical conditions such as
temperature, composition and pressure induced by fluid mixing, boiling, immiscibility and water-rock reaction is

the major mechanism leading to the decomposition of gold complex and the formation of gold deposits. Noncrys-
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talline As,S; and Sbh,S; can serve as gold scavengers in the hot spring. Gold will precipitate with the deposition of
noncrystalline As,S; and Sb,S;. In hydrothermal fluid with low sulfur fugacity (logf(S,)< —12) and high ar-
senic concentration, arsenic plays an important role in increasing gold solubility. Crystallization of As-bearing
mineral induces the precipitation of gold, and forms the arsenian pyrite-arsenopyrite-native gold/electrum or na-
tive arsenic-native gold/electrum assemblage. Native bismuth or bismuth-telluride melt coexisting with hy-
drothermal fluid is also an important gold scavenger in hydrothermal fluid with temperature higher than 271.4C
(melting point of native bismuth) or 400°C (melting point of bismuth-telluride). The decrease of temperature is
the most effective mechanism for gold precipitation. Gold co-precipitates with native bismuth or Bi-telluride, and
forms the native bismuth-native gold-maldonite or native gold-native bismuth-Bi-telluride mineral assemblage.
These mechanisms make it possible for the gold undersaturated hydrothermal fluid to form economic gold de-
posits. The hydrothermal geochemistry of gold mineralization can be reconstructed based on mineral assemblages
formed during alteration.

Key words: geochemistry, hydrothermal gold deposit, transportation form, mineralization, review
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